. Trauma/sequela of fracture fixation . Inflammatory arthritis . Perthes/dysplasia of the hip . Previous infection .
Malignancy
.
Ankylosing spondylitis
The National Institute for Health and Care Excellence (NICE) recommend a holistic approach to patients presenting with hip arthritis (NICE, 2014a) . This includes an assessment of pain (namely groin pain), co-morbidities, mood, and quality of life including ability to sleep, work and perform hobbies, as well as the individual's health beliefs. Osteoarthritis of the hip is a clinical diagnosis made if the patient is over 45 years of age with activity-related joint pain and morning stiffness that lasts for less than 30 minutes. The British Hip Society (BHS) advises that all patients with a diagnosis of early hip osteoarthritis should be offered, if appropriate:
. Simple analgesia
. Referral to physiotherapy/occupational therapy for consideration of a walking aid
. Exercise protocols including general muscle strengthening and core stability exercises
. Advice regarding weight loss
. Written information about their diagnosis, e.g. leaflets Any patient who has symptoms of hip pain that interferes with activities of daily living and arthritic changes shown on plain radiographs should be considered for referral to secondary care. Those presenting with hip pain associated with systemic symptoms, signs of infection, severe muscle spasm, inability to weight bear, history of recent trauma or with a known malignancy need to be seen as an emergency (BHS, 2013) . Previous attempts have been made to use the Oxford Hip Score (OHS) as a tool to rationalise referrals for total hip and knee arthroplasty. In 2011, the South West London Effective Commissioning Initiative produced guidance that used an arbitrary cut-off of <26
(on a scale of 0-40) for patients eligible for total hip replacement (THR). The region was aiming to make savings by reducing hip and knee attendances as part of the Department of Health's Quality, Innovation, Productivity and Prevention programme (Robb, McBryde, Caddy, Thomas, A., & Pynsent, 2015 
Indications for surgery
The most common indication for performing THR is painful osteoarthritis (85% 10-18 year follow-up study showed no statistically significant difference between the obese and non-obese patients when comparing clinical and radiological outcomes (McLaughlin, 2006) . The subgroup analysis of patients of normal weight and those with morbid obesity showed significant differences in the rate of revision of either component.
Total hip replacement
The purpose of a THR is to provide a stable pain-free joint that allows the patient to return to a satisfactory functional level of activity. THR involves replacing the femoral head as well as the acetabulum. The surgeon aims to recreate the anatomical relationships of the native hip.
This ensures that the soft tissues are balanced and leg length is restored. Both femoral and acetabular prostheses are either cemented or cement-free, depending on patient factors and surgeon preference.
InnovAiT
Figures 1 and 2 show cemented and cement-free femoral stems and acetabular cups.
In the UK, the most common type of hip replacement performed incorporates a cement-free stem with a cement-free cup (39%). This is followed by cemented components (31%) and then hybrid THR (29%).
Although hip resurfacings are still performed (1%), they have fallen dramatically in popularity since the metal on metal recall that took place in 2010 (National Joint Registry (NJR), 2016).
Cost-effectiveness of THR
The estimated cost of a primary episode of care including THR is £5500. On average, patients are expected to gain approximately 0.8 quality-adjusted life years (QALY) over the 5 years following THR.
The cost per QALY (£7678) falls well below the currently accepted levels (£25 000-30 000). This is slightly higher in some subgroups, e.g. medically unwell patients and elderly patients in whom a longer hospital stay is expected. However, even in these subgroups, the cost remains well below the threshold. The cost-effectiveness of THR is supported by multiple studies across different healthcare systems around the world (Fordham, Skinner, Wang, & Nolan, 2012) .
Management of patients in the community
Patients who have undergone THR will require removal of surgical site In most cases it is safe to return to light work or an office-based job within 6 weeks of the operation. This is dependent on the patient's progress and the nature of their work. More demanding jobs may require prolonged time off work to allow the soft tissues to heal.
Some patients may require an occupational assessment in the workplace before commencing full activities. Patients do not need sickness certification before this assessment can take place. The normal advice is that patients should avoid driving for 6 weeks after surgery. Some evidence suggests reaction times are back to normal 4 weeks after surgery, but an earlier return to driving should only be considered following discussion with the patient and their surgeon. Patients do not have to inform the DVLA about a THR.
It is advisable that patients refrain from all sports or exertional activities for 12 weeks after operation, but this is assessed on a caseby-case basis.
Knee arthroplasty
Knee arthroplasty is indicated for knee pain that is not amenable to further conservative management with evidence of damage and deformity of the joint. The aim of surgery is to restore the mechanical axis and joint line of the knee.
The latest NJR figures show that over 871 000 knee replacements have been performed, with 96% undertaken for primary osteoarthritis. 
Total knee replacement
Total knee replacement (TKR) is the most common prosthesis used in knee pathology. TKRs are proven to be cost-effective and can significantly improve the quality of life of patients. Dakin, Gray, Fitzpatrick, MacLenna, and Murray (2012) Fig. 3 . Range of movement is usually established by 3 months; hence, early physiotherapy input is important to help achieve a better functional outcome.
Partial knee replacement
Partial knee replacements are indicated in patients with ligamentous stability and no gross deformity, no significant stiffness and isolated compartment grade 3 or more arthritic change. These patients tend to be younger than the TKR population and the current NJR data suggests that there is an 88% survivorship at 10 years. This is equivalent to the survivorship of a TKR in the under-55-year age group at 10 years. There is some evidence to suggest partial knee replacements have better PROMs, due to better preserved range of movement, quicker recovery to unaided walking, preservation of natural ligaments and smaller surgical scars. The medial side of the knee is the most common compartment to be replaced and the side with the best outcomes. A partial knee 
Complications of arthroplasty

Infection
The risk of prosthetic infection is a major concern for orthopaedic surgeons. The average rate is just under 2% when antibiotic prophylaxis is used. All patients are screened for Methicillin-resistant
Staphylococcus Aureus (MRSA) and pre-operative washes are also used in an attempt to reduce infection and colonisation.
In the knee, it is often difficult to determine, in the immediate post- 
Venous thromboembolic events
NICE guidelines recommend that all patients are offered combined VTE prophylaxis with mechanical and pharmacological methods when undergoing elective joint replacement surgery (NICE, 2015) , normally in the form of low-molecular weight heparin. However, newer oral anticoagulants (factor Xa inhibitors) are also used, although there is some concern about their use in orthopaedics, as there are reports of increased bleeding and wound problems. In addition, the lack of a reversal agent means that a delay may result for patients having to return to the operating theatre for surgery. The risk of VTE is between 2 and 5%. 
Dislocation
Aseptic loosening
Patients can present years after joint replacement with worsening joint pain that is mainly activity-related. Clinical examination may reveal little, but serial X-rays may show progressive radiolucency on the femoral or acetabular side. Management may include revision surgery, but this depends on the severity of the experienced symptoms.
Leg length discrepancy
Changes to leg lengths during hip replacement surgery can be very noticeable to the patient. Although it is not the surgeon's intention to increase or shorten leg lengths during surgery, patients should be counselled on this risk, particularly if they have lengthening of more than 10 mm.
Trochanteric bursitis and persistent pain
Pain and irritation around the muscular insertions of the hips can be due to tendonitis. Trochanteirc bursitis is a risk with an anterolateral approach to the hip, where a portion of the abductors is temporarily detached for exposure during the surgery.
Persistent pain
A small proportion of all patients will continue to have discomfort (around 5%) following surgery. A cause may not be found for their symptoms. Revision surgery in this scenario is not indicated, as without a specific surgical target the outcome is unlikely to be improved.
Management of persistent pain can be very challenging. There is an overall satisfaction rate of around 85% as measured by PROM data, InnovAiT with around 10 to 15% of patients still complaining of ongoing pain, particularly with knee replacements.
Nerve or vessel damage
The infrapatellar branch of the saphenous nerve is often injured at the time of the incision; this can lead to an area of numbness on the lateral aspect of the wound. The major nerves that are at risk during knee replacement are the tibial and common peroneal nerves. Damage to these nerves can cause major sensory disturbance and distal weakness, including a foot drop. The popliteal artery is found in the popliteal fossa and is potentially at-risk during the operation. However, injury is rare with careful retractor placement.
Stiffness
The range of movement achieved within the first 3 months of surgery is usually the best indicator of maintenance and progression. Patient compliance with physiotherapy and exercises is important. Stiffness is difficult to improve, although early aggressive physiotherapy has reduced the rate of this problem. Early return to theatre for a manipulation can sometimes help.
Revision
As the life expectancy of the population is increasing, more patients are now outliving their implants, thus the rates of revision surgery are increasing. The outcomes of revision surgery are less predictable, and the surgery is more challenging, predominantly due to less bone stock being available.
Periprosthetic fracture
There is less than a 0.5% chance of a periprosthetic fracture occurring during surgery, but care needs to be taken in osteoporotic patients.
Later loosening and trauma in the elderly population can cause these injuries, which may require further surgical intervention.
Referral criteria and CCG rationing
The guidelines published by NICE and the British Orthopaedic Association can be consulted for the criteria for referral to secondary care of patients with hip and knee arthritis. Patient-specific factors (including age, gender, smoking, obesity, and co-morbidities) should not be used as arbitrary barriers to referral for hip and knee replacement surgery. The British Orthopaedic Association is clear that there is no consistent evidence that patients with a high BMI, or those who smoke, have worse outcomes than other patient groups. They also state that current scoring tools are poor predictors of surgical outcome and thresholds should not be used as a barrier to referral. Despite this, there is good evidence that CCGs are increasingly creating local referral policies using a patient's BMI, smoking habit, or assessment score to limit or delay referral for hip and knee replace- In most cases, the patient will be admitted early on the morning of surgery. They will be reviewed by the surgeon to clarify the operation and to answer any further questions. They will be assessed by the anaesthetist who will discuss and agree with the patient the most appropriate method of anaesthesia. In most cases this will be spinal anaesthesia with or without sedation.
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Post-operative
The patient can expect to use walking aids for at least 6 weeks postoperatively. After this time they can gradually increase activity and possibly return to driving and work, depending on symptoms and demands. Recovery to pre-operative levels of activity usually takes at least 3 months.
It is imperative that patients comply with follow-up appointments and physiotherapy. If GPs are aware of poor compliance they should reiterate its importance to the patient and contact the consultant's secretary or physiotherapy department to arrange urgent review.
A GP assessing a patient post-operatively should be aware of the normal symptoms and examination findings. After knee replacement, the knee and lower leg will be swollen often with significant bruising. In patients with venous insufficiency there is often an area of warmth and erythema in the lower leg. Pain will be significant, often requiring opiates and the range of movement will be limited to around 90 . The wound may have a small area of surrounding erythema and weep slightly. By 3 weeks, the pain, swelling, and stiffness should have gradually improved, and the wound should be dry and healed.
In addition to mechanical deep vein thrombosis (DVT) prophylaxis in the form of TED stockings, pneumatic foot pumps or calf compressors, patients will also be prescribed pharmacological DVT
prophylaxis. This may be a low-molecular-weight heparin or an oral anticoagulant for 10-14 days following knee replacement and 28-35 days following hip replacement. They will have a post-operative X-ray to assess prosthesis position and to rule out intra-operative fracture.
Enhanced recovery
Many units adopt an enhanced recovery approach to patients undergoing arthroplasty, the details of which are listed in Box 1.
The programme covers all aspects of the patient's journey with the aim of improving outcomes and speeding up recovery.
KEY POINTS
. Total joint arthroplasty is a common procedure with excellent functional outcomes; some last between 15 and 20 years AKT question relating to end-of-life care
Single best answer You've been seeing a 71-year-old man with end-stage heart failure.
He is under the care of the clinical nurse specialist in palliative care and is on diamorphine via a syringe driver for leg pain and optimal heart failure treatment. He is becoming more breathless and this makes him anxious. You suspect he is in the last few days of life.
On examination, he has bilateral basal crackles and his oxygen saturations are 95% in air. What is the SINGLE MOST appropriate management option? Select ONE option only. 
